Regulation of temporal properties of neural stem cells and transition timing of neurogenesis and gliogenesis during mammalian neocortical development.
In the developing mammalian neocortex, neural stem cells (NSCs) gradually alter their characteristics as development proceeds. NSCs initially expand the progenitor pool by symmetric proliferative division and then shift to asymmetric neurogenic division to commence neurogenesis. NSCs sequentially give rise to deep layer neurons first and superficial layer neurons later through mid- to late-embryonic stages, followed by shifting to a gliogenic phase at perinatal stages. The precise mechanisms regulating developmental timing of the transition from symmetric to asymmetric division have not been fully elucidated; however, gradual elongation in cell cycle length and concomitant accumulation of determinants that promote neuronal differentiation may function as a biological clock that regulates the onset of asymmetric neurogenic division. On the other hand, epigenetic regulatory systems have been implicated in the regulation of transition timing of neurogenesis and gliogenesis; the polycomb group (PcG) complex and Hmga genes have been found to govern the developmental timing by modulating chromatin structure during neocortical development. Furthermore, we uncovered several factors and mechanisms underlying the regulation of timing of neocortical neurogenesis and gliogenesis. In this review, we discuss recent findings regarding the mechanisms that govern the temporal properties of NSCs and the precise transition timing during neocortical development.